Background {#Sec1}
==========

Most of the burden of disease attributable to smoking occurs among adults. However, the problem originates in the teenage years when the majority of smokers have their first experience with cigarettes. The existing data indicate that 88 % of adult smokers start smoking before the age of 18 \[[@CR1]\]. Simultaneously, those who did not smoke during adolescence are less likely to start smoking later in their life. It is also worth noting that people who started smoking in younger age usually smoke more cigarettes per day, are more strongly addicted to nicotine and are less likely to attempt to quit smoking or if they do so, they have less chance to quit comparing to those who start smoking as adults \[[@CR2]\]. Studies have also shown that adolescents who smoke are more prone to additional risky behaviors including the use of alcohol, cannabis and other illicit drugs \[[@CR3]\].

Data from The Health Behavior in School-aged Children (HBSC) study, indicate that in Europe, in many countries, every third person aged 13 or younger has been through tobacco initiation \[[@CR4]\]. When comparing data from a survey conducted in Poland in 2009/2010 and 2013/2014 a decrease in the percentage of 15-year-old boys who reported their first cigarette at the age of 13 or younger has been observed (from 30 to 26 %) \[[@CR4], [@CR5]\]. At the same time, an opposite trend has been noted among girls (an increase from 20 to 22 %). A belief that smoking helps maintain a slim silhouette, fashion, marketing of tobacco companies addressed to females and a positive image of tobacco smoking in the media all constitute factors that significantly contribute to the reduction of age at the moment of tobacco initiation among girls population in Poland \[[@CR6]\].

It should be underlined that cigarette smoking is a learned behavior, which passes through various stages namely: preparation, initiation, experimentation, regular and long-term smoking and addiction \[[@CR7]\]. Susceptibility to smoking defined as lack of a firm commitment not to smoke is, therefore, useful for predicting which young people may become smokers. The susceptible youth are more likely to experiment with tobacco and to become regular smokers than the non-susceptible youth \[[@CR8]\]. According to the existing data considering smoking, susceptibility has been shown to be modifiable through interventions \[[@CR9]\]. Taking this into consideration when addressing the youth, efforts should either prevent target groups of non--smokers from becoming susceptible to smoking or prevent susceptible adolescents from progressing to regular smokers.

A growing literature has documented various factors that influence susceptibility to smoking such as: individual characteristics (e.g. age, gender), immediate social environment (e.g. friends and family) and broader social environment (e.g. school) \[[@CR10]--[@CR16]\]. Nevertheless, there is still a need to extend knowledge on this topic. Monitoring the prevalence and identification of smoking susceptible individuals will allow development of preventive measures to be taken to reduce smoking initiation among young people and consequently to reduce smoking prevalence. Evidence of prevalence and factors associated with the youth smoking susceptibility, although crucial for developing and implementing effective tobacco control strategies, is limited in Poland, especially in relation to a rural population.

Thus, the aim of this study was to examine the association between individual and school characteristics and smoking susceptibility in the non-currently smoking youth.

Methods {#Sec2}
=======

Study design and population {#Sec3}
---------------------------

During the period from November 2014 and May 2015 a cross-sectional study was conducted among secondary and high school students from Piotrkowski district (aged 13--19 years), which is a socially disadvantaged rural area in central Poland (Lodzkie voivodeship). In accordance with the state of 31.12.2013, on the premises of the district there were 91,618 residents. More than 90 % of the residents of the district were people who lived in a rural area (villages with fewer than 10, 000 residents). Results of the analysis conducted in 2012 by the United Nations Development Programme, placed Piotrkowski district among 30 districts, of all 314 that exist in Poland, with the lowest indicators of social development. Local Human Development Index covering three indicators: Health Index, Education Index, Welfare Index was 25.97 (including Health Index HI = 26.50), whereas the discussed indicators for Lodzkie voivodeship were, respectively: 39.28 and 31.48 \[[@CR17]\]. The above data indicate a low level of socio-economic development of Piotrkowski district.

Before the study commenced, approvals of the Education Management Centre in Piotrkowski district and of directors of educational institutions where the research was to be carried out were obtained. All of the 16 secondary and 5 high schools in Piotrkowski district were invited to participate in the project and all of them agreed to being involved in the study.

In total, 4050 students were invited to participate. Of this group, the filled in questionnaires were returned by 3552 respondents (88 %). The characteristics of the sample is provided in supplementary materials (Additional file [1](#MOESM1){ref-type="media"}: Table S1). As the aim of the study was to assess the patterns of smoking susceptibility, current smokers defined as the students who had smoked at least once in the past 30 days were excluded from the analysis. The participants were also excluded due to missing data. Finally, the study population consisted of 2508 students including 1425 never smokers (these who had never tried smoking in their lifetime) and 1083 ever smokers (these who had ever smoked even once one or two puffs in the past).

The study obtained a positive opinion from the Bioethics Committee of Medical University in Lodz \[decision number: RNN/730/14/KB\]. A written informed consent was obtained from all the participants aged 18 or above or from parents/legal guardians of the under aged respondents.

Questionnaire and study measures {#Sec4}
--------------------------------

An anonymous, self-administrated questionnaire filled in by the students during regular classes, consisted of 84 questions, including core questions from the original Global Youth Tobacco Survey (GYTS) questionnaire, and additional country-specific questions (that mostly focused on the legislation and its enforcement in Poland).

The measure of susceptibility to smoking was adopted from Pierce et al. (1996), which consisted of two questions: 1) "If one of your friends offered you a cigarette, would you smoke it?", 2) "At any time during the next twelve months, do you think you will smoke a cigarette?" \[[@CR8]\]. The students who answered definitely not to both questions were coded as non-susceptible and all other were considered as susceptible to smoking.

Independent variables included the following socio-demographic data: gender, age, school grade and parental education (high: over 12 years of education (university degree), medium: 9--12 years of education (secondary school), low: 9 years or less (primary/vocational school)). The question on parents' smoking was asked separately, and the students were categorized as children of neither smokers vs. children of one or both parents being smokers. The friends' smoking status was assessed based on the following question "Do any of your closest friends smoke tobacco?" with possible answers: a) non, b) some of them, c) most of them or d) all of them (with b, c and d combined in the current analysis into one category: have friends who smoke). The respondents were also asked about tobacco smoking ban at home as well as in their school, including enforcement of that regulations. Finally, their perception of smoking by friends and participation in a school training on tobacco harm were noted.

Statistical analysis {#Sec5}
--------------------

The data were entered into Excel data analysis software on a daily basis by field investigators and submitted to a supervisor. Once the data collection process had been completed, 5 % of the records were randomly checked to confirm that they were clearly recorded, complete and consistent across the responses. Data set is provided in Additional file [2](#MOESM2){ref-type="media"}. The univariate and multivariate logistic regression analyses with the results being presented as odds ratios (OR) with 95 % confidence intervals (95 % CI) were applied to study factors linked to susceptibility to smoking among the youth. A separate analysis was additionally performed among the never and the ever smokers. In that perspective susceptibility has been used as a predictor for experimentation with cigarette smoking (the ever smokers) and smoking initiation (the never smokers). First, we ran the univariate logistic regression analyses with susceptibility to smoking as a dependent variable and demographic data, experiences as well as restrictions and attitudes towards tobacco as the independent variables. Variables with *p* values equal or less than 0.1 from the univariate analysis were included in the multivariate one. Next, the backward likelihood step-wise methods of logistic regression was performed to confirm the factors associated with susceptibility to smoking. The final model was checked for fitness using the Hosmer-Lemeshow goodness of fit test. A *p* value of less than 0.05 was considered statistically significant. The STATISTICA Windows XP version 10.0 program was used to carry out the statistical analysis.

Results {#Sec6}
=======

Characteristics of the students included in the current analysis are summarized in Table [1](#Tab1){ref-type="table"} and in the total sample in Additional file [1](#MOESM1){ref-type="media"}: Table S1. Boys represented 54 % of our study sample. Most of the respondents (79 %) were attending secondary schools. About 43 % of the youth indicated that they had ever tried smoking in their lifetime. Similar percentage indicated at least one parent smoking, and more that 75 % had friends who smoke.Table 1Prevalence of susceptibility to smoking among the secondary and high school students from Piotrkowski districtCharacteristicTotalSusceptible to smokingNon-susceptible to smoking*N* = 2508*n* = 925*n* = 1583*n*%*n*%*n*%Gender Male136154.355640.880559.1 Female114745.736932.277867.8Age 1367526.921031.146568.9 1468527.324135.244464.8 1562124.823537.838662.2 161445.76847.27652.8 171244.95746.06754.0 181094.44339.46660.6 191506.07147.37952.7School grade 1st of secondary school67526.921031.146568.9 2nd of secondary school68527.324135.244464.8 3rd of secondary school62124.823537.838662.2 1st of high school1656.67646.18953.9 2nd of high school1385.55943.77958.5 3rd of high school2248.910446.412053.6Father's education Low148459.261441.487058.6 Medium59923.918731241268.8 High42516.912429.230170.8Mother's education Low110744.153948.756851.3 Medium68827.425637.243262.8 High71328.413018.258381.8Smoking experience Ever smoker108343.261656.946743.1 Never smoker142556.830921.7111678.3Parental smoking None144757.747532.897267.2 One or both parents106142.345042.461157.6Friends' smoking status Don't have friends who smoke60424.111218.549281.5 Some friends smoke136854.853138.883761.2 Most of the friends or all of them smoke53621.428252.625447.4Seen people using tobacco when watched TV, videos, or movies Yes218487.180736.9137763.1 No32421.911836.420663.6Smoking ban at home Yes109043.531328.777771.3 No141856.561243.280656.8Smoke free school Yes161364.358636.3102763.7 No89535.733937.955662.1Ever seen friend smoking on the school premises Yes226290.285637.8140662.2 No2469.86928.117771.9Ever seen school personnel smoking on the school premises Yes190876.176840.3114059.7 No60023.915726.244373.8School training on tobacco harm Yes124949.839231.485768.6 No125950.253342.372657.7Boys who smoke are more or less attractive Less attractive or no difference242096.587536.2154563.8 More attractive883.55056.83843.2Girls who smoke are more or less attractive Less attractive or no difference238995.383635.0155365.0 More attractive1194.78974.83025.1

In our study population 37 % of the non-currently smoking students were found to be susceptible to smoking including 41 % among boys and 32 % among girls. Higher percentage of the smoking susceptible youth was observed among older students (47 % among 19-year-old people comparing to 31 % among 13-year-old ones). The students whose parents had the highest educational level were less susceptible to smoking than those whose parents were in the lowest educational level category (for mothers 18 % vs. 49 %; for fathers 29 % vs. 41 %). A higher percentage of the young people who were susceptible to smoking was observed among the ever than the never smokers (57 % vs. 22 %).

In the group of the youth, whose parents and friends smoked tobacco, those susceptible to smoking were found more frequently than in the group with non-smoking relatives. A similar pattern was noted for the smoking ban at home (in the group of the students who indicated existence of such a regulation, the percentage of susceptible to smoking young people was lower than that in the group who declared that they did not have such restrictions at home: 29 % vs. 43 %). Such differences were not observed when considering smoke free school regulations. Among the students who had seen friend or school personnel smoking on the school premises, the percentage of teenagers susceptible to smoking was higher (38 and 40 % respectively) than among those who had never seen people smoking in school or on the premises of the school (28 and 26 %). Similarly, the youth who thought that those who smoke are more attractive, seemed to be susceptible to smoking more frequently than those who did not share that opinion.

The univariate analysis indicated that male gender, older age and having parents with a lower educational level lead to a higher risk of susceptibility to smoking (gender: OR = 1.5, *p* \< 0.001; age: OR = 1.2; *p* \< 0.001; mother education: OR = 4.3; *p* \< 0.001; father education: OR = 1.7; *p* \< 0.001) (Table [2](#Tab2){ref-type="table"}). The youth were also more likely to be susceptible to smoking if they had ever tried cigarettes, and had at least one parent or a friend who smoked (OR = 4.8; OR = 1.5; OR = 3.3; *p* \< 0.001, respectively). The students who had ever seen school personnel smoking on the school premises (OR = 1.9; *p* \< 0.001), those who indicated no classes on harmful effects of smoking (OR = 1.6; p \< 0.001) and those having perceptions that smoking teenagers are more attractive than the non-smokers (OR = 2.3 and OR = 5.5; *p* \< 0.001) were also more likely to be susceptible to smoking. The student's susceptibility to smoking was not significantly associated with smoke free school regulations, seeing friends smoking on the school premises as well as people using tobacco in watched TV, videos or movies (*p* \> 0.05).Table 2Factors associated with susceptibility to smoking among the secondary and high school students from Piotrkowski districtCharacteristicCrudeAdjustedOR95 % CI*p*-valueOR95 % CI*p*-valueGender Male1.461.24--1.720.00011.391.15--1.670.001 Female1.00Ref.1.00Ref.Age in years (continuous variable)1.231.07--1.180.00011.091.03--1.150.002Father's education Low1.711.36--2.160.0001 Medium1.100.84--1.440.5 High1.00Ref.Mother's education Low4.263.40--5.320.00014.103.20--5.250.0001 Medium2.662.08--3.100.00011.841.41--2.410.0001 High1.00Ref.1.00Ref.Smoking experience Ever smoker4.764.00--5.670.00013.512.89--4.260.0001 Never smoker1.00Ref.1.00Ref.Parental smoking None1.00Ref. One or both parents1.511.28--1.780.0001Friends' smoking status Don't have friends who smoke1.00Ref.1.00Ref. Have friends who smoke3.272.61--4.100.00012.301.78--2.960.0001Seen people using tobacco when watched TV, videos, or movies Yes1.020.80--1.300.8 No1.00Ref.Smoking ban at home Yes1.00Ref.1.00Ref. No1.881.59--2.230.00011.381.14--1.670.001Smoke free school Yes1.00Ref. No1.070.90--1.270.4Ever seen friend smoking on the school premises Yes1.130.96--1.340.1 No1.00Ref.Ever seen school personnel smoking on the school premises Yes1.901.55--2.330.00011.811.42--2.310.0001 No1.00Ref.1.00Ref.School training on tobacco harm Yes1.00Ref. No1.611.36--1.890.0001Boys who smoke are more or less attractive Less attractive or no difference1.00Ref. More attractive2.321.51--3.570.0001Girls who smoke are more or less attractive Less attractive or no difference1.00Ref.1.00Ref. More attractive5.513.61--8.410.00013.832.40--6.130.0001

The further analysis using the multiple regression also provided consistent results (Table [2](#Tab2){ref-type="table"}). The youth who were males (OR = 1.4; *p* = 0.001) and the older ones (OR = 1.1; *p* = 0.002) were more likely to be susceptible to smoking as compared to the females and younger ones. The risk of smoking susceptibility was also higher for those whose mothers had medium (OR = 1.8; *p* \< 0.001) and lower (OR = 4.1; *p* \< 0.001) educational levels than in the group whose mothers were highly educated. The students who declared that there were no smoking bans at their home (OR = 1.4; *p* = 0.001) and those who had ever tried cigarettes (OR = 3.5; *p* \< 0.001) were susceptible to smoking comparing to those who indicated smoke-free home and who had never smoked. Finally, having smoking friends (OR = 2.3; *p* \< 0.001), seeing school personnel smoking on the school premises (OR = 1.8; *p* \< 0.001) and having perception that smoking girls are more attractive than the non-smokers (OR = 3.8; *p* \< 0.001) increased the risk of smoking susceptibility.

Finally, a stratify analysis has been performed based on ever smoking and never smoking categories (Tables [3](#Tab3){ref-type="table"} and [4](#Tab4){ref-type="table"} and Additional file [1](#MOESM1){ref-type="media"}: Table S2). Among the ever smokers 57 % and among the never smokers 22 % were susceptible to smoking. We found that students who were ever smokers and were boys (OR = 1.7; *p* \< 0.001), had mothers with a lower educational level (OR = 6.0; *p* \< 0.001), had smoking parents (OR = 1.5; *p* \< 0.001) and friends who smoked (OR = 2.9; *p* \< 0.001) and these who shared the opinion that girls who smoke were more attractive (OR = 7.2; *p* \< 0.001) were more likely to be susceptible to smoking experimentation. Never smokers whose mothers had a lower educational level (OR = 2.8; *p* \< 0.001), had smoking friends (OR = 2.5; *p* \< 0.001), declared no smoking ban at home (OR = 1.5; *p* = 0.002) as well as no school training on tobacco harm (OR = 1.3; *p* = 0.04) and who shared the opinion that boys who smoke were more attractive (OR = 2.5; *p* \< 0.001), were more likely to be susceptible to smoking initiation.Table 3Factors associated with susceptibility to smoking among the secondary and high school students from Piotrkowski district - analysis for the never smokersCharacteristicCrudeAdjustedOR95 % CI*P*-valueOR95 % CI*P*-valueGender Male1.280.99--1.640.06 Female1.00Ref.Age in years (continuous variable)1.091.01--1.180.03Father's education Low1.881.29--2.730.001 Medium1.551.03--2.330.04 High1.00Ref.Mother's education Low2.932.13--4.03\<0.0012.791.99--3.90\<0.001 Medium1.931.31--2.82\<0.0011.671.12--2.480.01 High1.00Ref.1.00Ref.Parental smoking None1.00Ref. One or both parents1.471.14--1.890.003Friends' smoking status Don't have friends who smoke1.00Ref.1.00Ref. Have friends who smoke2.922.10--4.03\<0.0012.531.81--3.55\<0.001Seen any people using tobacco when watched TV, videos, or movies Yes1.270.87--1.860.21 No1.00Ref.Smoking ban at home Yes1.00Ref.1.00Ref. No2.001.54--2.60\<0.0011.541.17--2.040.002Smoke free school Yes1.00Ref. No1.160.88--1.520.29Ever seen friend smoking on the school premises Yes2.391.40--4.090.001 No1.00Ref.Ever seen school personnel smoking on the school premises Yes2.051.51--2.77\<0.001 No1.00Ref.School training on tobacco harm Yes1.00Ref.1.00Ref. No1.471.14--1.900.0031.341.02--1.770.04Boys who smoke are more or less attractive Less attractive or no difference1.00Ref.1.00Ref. More attractive4.002.10--7.59\<0.0012.521.82--3.48\<0.001Girls who smoke are more or less attractive Less attractive or no difference1.00Ref. More attractive1.450.56--3.780.44Table 4Factors associated with susceptibility to smoking among the secondary and high school students from Piotrkowski district - analysis for the ever smokersCharacteristicCrudeAdjustedOR95 % CI*P*-valueOR95 % CI*P*-valueGender Male1.491.17--1.900.0011.731.32--2.29\<0.001 Female1.00Ref.1.00Ref.Age in years (continuous variable)1.050.98--1.120.18Father's education Low1.160.82--1.650.40 Medium0.960.62--1.470.84 High1.00Ref.Mother's education Low6.034.25--8.54\<0.0015.954.11--8.61\<0.001 Medium2.221.57--3.15\<0.0012.151.49--3.09\<0.001 High1.00Ref.1.00Ref.Parental smoking None1.00Ref.1.00Ref. One or both parents1.551.22--1.98\<0.0011.471.11--1.95\<0.001Friends' smoking status Don't have friends who smoke1.00Ref.1.00Ref. Have friends who smoke2.001.40--2.84\<0.0012.851.90--4.27\<0.001Seen any people using tobacco when watched TV, videos, or movies Yes1.110.94--1.520.18 No1.00Ref.Smoking ban at home Yes1.00Ref. No1.411.10--1.810.007Smoke free school Yes1.00Ref. No1.140.83--1.790.33Ever seen friend smoking on the school premises Yes1.220.81--1.640.35 No1.00Ref.Ever seen school personnel smoking on the school premises Yes1.090.87--1.240.22 No1.00Ref.School training on tobacco harm Yes1.00Ref. No0.950.74--1.220.71Boys who smoke are more or less attractive Less attractive or no difference1.00Ref. More attractive1.210.67--2.170.53Girls who smoke are more or less attractive Less attractive or no difference1.00Ref.1.00Ref. More attractive4.692.67--8.25\<0.0017.172.81--9.52\<0.001

Discussion {#Sec7}
==========

Susceptibility to cigarette smoking is prevalent among secondary and high school students in Poland. Identification of factors that predict the probability of smoking in the future is an important public health challenge. The current study contributes to the growing body of literature about the role of various factors that influence susceptibility to smoking among young people from a socially disadvantaged rural area. In particular, males, those who were older, who had ever tried cigarettes and whose mothers had a lower educational level were more prone to future smoking. In addition, living in households with no smoking ban, having smoking friends, seeing school personnel who smoke and perceiving smoking girls as more attractive were the important correlates of smoking susceptibility. The separate analysis among the never smokers indicated that no school training on tobacco harm is an additional significant factor for susceptibility to smoking initiation.

The prevalence of susceptibility to smoking observed in our assessment (22 % among the never smokers and 57 % among the ever smokers) is higher than the one noted in the studies conducted in China (6--7 %), Thailand (9 %), Taiwan (11 %), Pakistan (12 %), Malaysia (16 %), and it is closer to the results obtained in the USA (21 %) and Canada (about 30 %) \[[@CR10]--[@CR12], [@CR18]--[@CR20]\]. Cross-sectional data for 168 countries obtained from GYTS have indicated that approximately 1 in 8 never-smoking youth worldwide was found to be susceptible to smoking with wide differences between the WHO regions (with the highest proportion of the youth susceptible to smoking observed in Europe and the Americas) \[[@CR13]\]. An additional analysis of GYTS data from 25 European countries has confirmed high susceptibility to smoking among the youth (including almost every fourth person susceptible to smoking in Poland, which is in agreement with the results obtained in our study) \[[@CR21]\]. The differences between the studies concerning the proportion of those susceptible to smoking can result from many reasons, including: social and cultural norms, tobacco industry influences and legislation as well as prevention activities. In addition, the age of population included, definition of non-smoking (never/ever smokers) and the region in which the study was conducted (urban/ruler) can be responsible for inconsistencies between the studies.

Despite the well-documented adverse health effects of tobacco use, about 23 % of young males and 12 % of young females (aged 15--19) in Poland are current smokers (including 16 % of daily smoking males and 8 % of daily smoking females) \[[@CR22]\]. In this age group, among non-daily and non-occasional smokers, about 30 % smoked at least once in their lifetime. In addition, as it was mentioned previously, more than 20 % of teenagers reported their first cigarette at the age of 13 or younger \[[@CR4]\]. These results, together with our assessments, confirm the need for an intervention either to prevent target groups of non--smokers from becoming susceptible to smoking or to prevent susceptible adolescents from progressing to regular smokers, which, in the end, can lead to a reduction of smoking prevalence. In that perspective, the current study indicating the group at risk could be crucial for developing and implementing effective tobacco control strategies.

Our results showed that gender (males) and older age were positively associated with susceptibility to smoking, which is mostly observed among ever smokers. Existing research has reported less consistent associations between susceptibility to smoking and gender. In some studies, similarly to our results, males have been more susceptible to smoking \[[@CR11], [@CR12], [@CR23], [@CR24]\], whereas in other studies, opposite outcomes have been observed \[[@CR10], [@CR18], [@CR25]--[@CR27]\]. This phenomenon may be due to socio-cultural differences between the countries and it can also indicate to what extent young people are influenced and susceptible to tobacco marketing \[[@CR11]\]. Most of the existing research indicates that older age is the risk factor for smoking susceptibility, experimentation with smoking and smoking habit \[[@CR16], [@CR28]--[@CR31]\], and our results are in line with those observations.

In general, there is a strong association between parents' and friends' smoking status and smoking initiation among adolescents \[[@CR10]--[@CR12], [@CR32], [@CR33]\]. We found friends' smoking status to be a stronger predictor of susceptibility to smoking among the never smokers than the parental smoking status. It is proven that people tend to choose their friends based on shared characteristics, including tobacco smoking \[[@CR34]\]. However, having close friends who smoke does not need to mean that they cause the person to smoke. On the other hand, strong commitment not to smoke if offered a cigarette by a friend is crucial as a protective factor for not starting smoking \[[@CR16]\]. In our assessment perceiving smoking boys as more attractive ones than those non-smoking constitutes an important correlate of susceptibility to smoking initiation (in the analysis among the never smokers). What is interesting, among the youth who have already experimented with smoking the opinion that smoking girls are more attractive than the non-smoking ones is significantly related to smoking susceptibility. This suggests that peer context in which the youth find themselves plays an important role in smoking susceptibility and warrants further attention in anti-smoking activities dedicated to young people. Prevention should mostly focus on creating non-smoking fashion and enforcing existing legislation. Our results in this context are consistent with Hock et al. (2013), Leatherdale et al. (2015) and Chen et al. (2013) whose studies report that school environment can cause a school to be a significant risk place for smoking initiation \[[@CR11], [@CR35], [@CR36]\]. It also needs to be pointed out that in our assessment the never smokers who indicated no school training on tobacco harm and those with no home smoking restrictions were more likely to initiate smoking. This is in line with previous studies that have found tobacco control measures (including smoke-free home) and health education to be preventive of smoking susceptibility \[[@CR10]--[@CR12]\].

We found that the ever-smokers had more than three times higher risk of susceptibility to smoking as compared to those who had never smoked. These findings are consistent with other results and might be explained by the observation that previous habits were kept and would influence future behavior \[[@CR10], [@CR11], [@CR29]\]. It has been also proven by Buller et al. (2003) who have indicated that past smokers had more friends who smoked, had a positive disposition towards smoking as well as were less concerned about the negative physical and social consequences and these would contribute to their being susceptible to smoking \[[@CR37]\].

Study limitations and strengths {#Sec8}
-------------------------------

This study is the most recent report on the association of various risk factors with susceptibility to smoking among Polish youth. The data used in the current analysis are based on a large number of respondents from the entire area of Piotrkowski district, assuring generalizability of the results for rural areas; however, its applicability to urban areas may be limited. The study protocol and questionnaire are based on valid tools and GYTS standards developed by experts in the field, which enables comparison between countries and trends assessments \[[@CR1]\]. The study has some limitations that need to be pointed. Firstly, all estimates in our assessment were based on self-reports, which might be affected by reporting bias. Secondly, due to the cross-sectional nature of the study, claims of causation cannot be made about the observed relationships between susceptibility to smoking and the studied variables. Moreover, due to a cross-sectional scheme with no repeated observations, it is not possible to capture changes in the intensity of influence of selected factors on smoking susceptibility and status among the teenagers over time. However, from a public health perspective, our data may be a sufficient reason to take preventive actions at local and national levels. Finally, our analysis did not control for other substances use such as alcohol or illicit drugs, which are also indicated to be associated with smoking. Despite the mentioned limitations, the current study provides a valuable insight into the prevalence and factors associated with susceptibility to smoking in Poland. Taking into account that Poland is one of the European countries with the highest smoking prevalence, the study findings are crucial for prevention strategies to be taken among the youth. The study is also in line with the Programme of Reduction of Health Consequences of Tobacco Smoking in Poland for the years 2014--2018, one of the aims of which is to increase the percentage of the youth who have never tried smoking.

Conclusion {#Sec9}
==========

The study indicated a high percentage of young people who are susceptible to smoking. Polish teenagers who are males, attend high school, those whose mothers have a lower educational level and those with no smoking ban at home are more likely to be susceptible to smoking. The higher risk of smoking susceptibility was also observed for those who had ever tried cigarettes, seen school personnel smoking on the school premises, had smoking friends and indicated that smoking girls were more attractive than the non-smoking ones. The separate analysis among the never smokers indicated that no school training on tobacco harm is the additional significant factor for susceptibility to smoking initiation.

Preventive efforts in order to make the programs gender and culture sensitive need to focus on various social and behavioral aspects. Schools are the major public institutions in Piotrkowski district. What schools and school staff define as important to the health and well-being of the students reflects out into the communities they serve. Schools that actively promote tobacco-free living make a strong statement that tobacco use is not acceptable. Importance of health education in schools, as an intervention against tobacco smoking, has been found to be an important preventive factor for tobacco initiation, experimentation and smoking. School-based interventions need to be improved further to avail their maximum benefit as a preventive factor. Apart from school-based tobacco programs, there is also a need for combined efforts at all levels. In addition to the enforcement of the existing legislation, prevention should also focus on increasing awareness of law and health consequences of smoking (pointing these which are related to youth population), decreasing social acceptance for smoking and creating a non-smoking fashion. The youth's attitudes towards smoking and their decisions to stay smoke-free are shaped by many factors in their environment \[[@CR13], [@CR38]\]. A comprehensive approach, based on building and supporting protective factors in the youth will reduce susceptibility to smoking as well as other related unhealthy behaviors.
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